Selective effect of phorbol ester on serotonin removal and ACE activity in rabbit lungs.
The effect of phorbol myristate acetate (PMA) on pulmonary removal of [14C]serotonin (5-[14C]HT) and metabolism of [3H]benzoyl-phenylalanyl-alanyl-proline (BPAP), a synthetic substrate for angiotensin-converting enzyme (ACE), was evaluated in isolated rabbit lungs perfused in situ with Krebs-albumin. Metabolic functions were assessed before, during, and after perfusion with 80 nM PMA (n = 11), or PMA plus 133 microM papaverine (n = 10) or PMA diluent (dimethyl sulfoxide, n = 11). Organ kinetic parameters (apparent Vmax, Km) were calculated by use of indicator-dilution techniques and by a mathematical model of whole-organ metabolism. PMA treatment resulted in a significant decline in Vmax for BPAP metabolism (from 52 +/- 4 to 30 +/- 4 nmol/s) and 5-HT removal (from 2.1 +/- 0.2 to 1.1 +/- 0.1 nmol/s). Km for BPAP was not significantly altered, whereas Km for 5-HT removal was higher after treatment (before treatment, 1.1 +/- 0.1 microM; after treatment, 2.3 +/- 0.6 microM). Coperfusion with papaverine, which attenuated the pressor response to PMA, abolished PMA-induced changes in Vmax for BPAP metabolism and in Km for 5-HT removal but left PMA-induced changes in Vmax for 5-HT removal intact. We conclude that PMA alters endothelial metabolic function by both hemodynamic and biochemical mechanisms that are independent of circulating blood cells. Pulmonary capacity for BPAP metabolism may largely reflect perfused surface area, and capacity for 5-HT removal may be more sensitive to frank endothelial cell dysfunction in this model.